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Control platform issues commmands and related data

S2

Main server receives the commands and data fromthe |

control platform, and promptly performs the commanded
operations in response

Main server fetches the current AS/RS operational status

Store the history of the commands and related data as well
as the AS/RS operating status data into the SQL serve

Send the current AS/RS operational status data to the
control platform
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FIG. 3
=

Control platform issues commands and related data

S2

Main server receives the commanis and data from the
control platform, and promptly performs the commanded
operations m response

Store the history of the commands and related data as we
as the AS/RS operating status data into the SQL serve

Send the current AS/RS operational status data to the
control platform
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SERVER SYSTEM AND METHOD FOR
AUTOMATIC STORAGE AND RETRIEVAL
SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

This 1nvention relates to information technology, and
more particularly, to a server system and method for auto-
matic storage and retrieval system (AS/RS) that allows the
user to perform AS/RS controls and access related inventory
management data.

2. Description of Related Art

An automatic storage and retrieval system (AS/RS) 1s an
inventory control and management system that allows a
company to carry out 1ts inventory control and management
tasks more efliciently through the use of computerized
automation and information technology.

FIG. 1 shows the system architecture of a conventional
AS/RS server system. As shown, this conventional AS/RS
server system (as the part enclosed in the dashed box
indicated by the reference numeral 100) 1s integrated to an
automatic storage and retrieval system 10 to allow users
(1.e., mnventory management personnel) to perform AS/RS
controls and access related inventory management data.

This conventional AS/RS server system 100 comprises:
(a) a main server 110; (b) an SQL server 120; and (c) at least
one control platform 130.

The main server 110 1s linked directly to the AS/RS 10,
and 1s used to monitor the operations of the AS/RS 10 and
control the automatic storage and retrieval system 10 to
perform user-1ssued commands. In addition, the main server
110 15 used to store the current AS/RS operating status data
into the SQL server 120.

The SQL server 120 1s a database server that 1s compliant
with the SQL (Structured Query Language) standard, and
which 1s installed between the main server 110 and the
control platform 130 to serve as a data exchange channel
therebetween. In addition, the SQL server 120 1s used to
store the history of user-issued commands from the control
plattorm 130 and all related AS/RS operating status data.
Since the SQL standard 1s a widely-used and well-known
standard 1n the information industry, no detailed description
will be given here 1n this specification.

The control platform 130 1s a personal computer unit,
such as a desktop computer or a workstation, which 1s linked
to the SQL server 120 to allow the user to operate the AS/RS
10 through the SQL server 120.

During operation, the control platform 130 1s used to 1ssue
AS/RS control commands and related data to the SQL server
120, and these commands and data are then transferred by
the SQL server 120 to the main server 110, causing the main
server 110 to control the AS/RS 10 to operate in accordance
with the user-issued commands. During this AS/RS opera-
tion, the control platform 130 will register all the related
storage and retrieval data into the SQL server 120.

Moreover, in 1implementation, the conventional AS/RS
server system 100 of FIG. 1 requires the installation of two
ODBC (Open Database Connectivity) drivers, such as
QEODBC dnivers, respectively at the main server 110 and
the control platform 130, so as to allow the main server 110
and the control platform 130 to be capable of exchanging
data via the SQL server 120. The use of the ODBC drivers,
however, has the following several drawbacks.

First, according to software authorization policy, one unit
of QEODBC driver can be installed on only one single
computer unit; and therefore, when the control platform 130
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1s installed in great numbers in the AS/RS server system 100,
it requires the purchase of an equal number of umts of
QEODBC drivers, which would make the AS/RS server
system 100 quite costly to implement.

Second, the QEODBC driver 1s quite complex in setup
procedures and whose user interfaces are distributed in
various different windows, which make 1t quite user-un-
friendly to use.

Third, 1n order to allow the main server 110 and the
control platform 130 to be capable of exchanging data, the
QEODBC driver requires the provision of an AS/RS status
register block in the hard disk (not shown) of the SQL server
120 for recording the current operating status of the AS/RS
10. However, since this AS/RS status register block 1s preset
to be refreshed once 1n a second, i1t causes the hard disk of
the SQL server 120 to undergo one read/write operation for
a period of just one second, and this overly-frequent read/
write operations would easily cause damage to the hard disk
of the SQL server 120.

In addition, the mstallation of the SQL server 120 between
the main server 110 and the control platform 130 would
disallow real-time synchronization of data exchange
between the main server 110 and the control platform 130;
and therefore, the control platform 130 1s unable to gain
real-time acknowledgement and response of 1ssued-com-
mands to the AS/RS 10 so as to promptly learn the current
operating status of the AS/RS 10. Moreover, since the main
server 110 would perform intensive read/write operations on
the SQL server 120, it would result 1n an excessive amount
of data transmission loading between the main server 110
and the SQL server 120, causing the AS/RS server system
100 to have poor overall performance.

SUMMARY OF THE INVENTION

It 1s therefore an objective of this ivention to provide a
new AS/RS server system and method, which can be imple-
mented without the use of QEODBC drivers to help elimi-
nate the problems caused by the use of QEODBC driver in
the prior art.

It 1s another objective of this invention to provide a new
AS/RS server system and method, which allows real-time
synchronization of data exchange between the control plat-
form and the automatic storage and retrieval system so as to
make the AS/RS operation more efliciently.

The AS/RS server system of the mnvention 1s designed for
use with an automatic storage and retrieval system to allow
a user to perform AS/RS controls and access related inven-
tory management data, which 1s characterized by the use of
a point-to-point multiplex communication interface, such as
a TCP/IP communication interface, instead of SQL server as
in the case of the prior art, for performing data transmission
between the control platform and the main server. By the
invention, the SQL server 1s only used for storing the history
of user-1ssued commands and related AS/RS operating status
data.

Compared to the prior art, the AS/RS server system of the
invention allows the utilization of DCOM (Distributed
Component Object Model) modules for control of the data
exchange among the main server, the SQL server, and the
control platform, so that the mnvention can be implemented
without the use of QEODBC drivers, thereby eliminating the
problems caused by the use of QEODBC driver 1n the prior
art. In addition, the invention allows real-time synchroniza-
tion in the data transmission between the control platform
and the automatic storage and retrieval system, thereby
making the AS/RS operation more eflicient than the prior art.
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BRIEF DESCRIPTION OF DRAWINGS

The mvention can be more fully understood by reading
the following detailed description of the preferred embodi-
ments, with reference made to the accompanying drawings,
wherein:

FIG. 1 (PRIOR ART) 1s a schematic diagram showing the
system architecture of a conventional AS/RS server system:;

FIG. 2 1s a schematic digram showing the system archi-
tecture of the AS/RS server system according to the inven-
tion;

FIG. 3 1s a flow diagram showing the procedural steps
carried out by the AS/RS server system and method accord-
ing to the invention; and

FIG. 4A 1s an 1illustration of an example of the user
interface displayed on the monitor screen of the main server
by the AS/RS server system and method according to the
invention; and

FIG. 4B 1s an illustration of an example of the user
interface displayed on the monitor screen of the control
platform by the AS/RS server system and method according,
to the invention.

DETAILED DESCRIPTION OF PR
EMBODIMENTS

L]
ay

ERRED

The AS/RS server system and method according to the
invention 1s disclosed in full details 1n the following with
reference to FIG. 2, FIG. 3, and FIGS. 4A-4B.

FIG. 2 shows the system architecture of the AS/RS server
system according to the invention (as the part enclosed 1n the
dashed box indicated by the reference numeral 200), which
1s 1integrated to an automatic storage and retrieval system 10
to allow users (1.e., inventory management personnel) to
perform AS/RS controls and access related mventory man-
agement data.

The AS/RS server system of the invention 200 comprises:
(a) a maimn server 210; (b) a communication interface,
preferably a point-to-point multiplex communication inter-
face such as a TCP/IP (Transmission Control Protocol/
Internet Protocol) communication interface 211; (¢) an SQL
server 220; and (c) at least one control platform 230.

The main server 210 1s linked directly to the AS/RS 10,
and 1s used to monitor the operations of the AS/RS 10 and
control the AS/RS 10 to perform user-issued commands. In
addition, the main server 210 1s used to store AS/RS
operating status data into the SQL server 220.

The TCP/IP communication interface 211 1s compliant
with the TCP/IP (Transmission Control Protocol/Internet
Protocol) standard and 1s installed between the main server
210 and the control platform 230 to allow direct data transfer
between the control platform 230 and the main server 210.

The SQL server 220, as the prior art, 1s linked to the main
server 210; but unlike the prior art, 1t 1s unlinked to the
control platform 230. In other words, the SQL server 220
here serves no purpose as a data exchange channel between
the main server 210 and the control platform 230. The SQL
server 220 1s also used to store the history of user-issued
commands from control platform 230 and all the related
AS/RS operating status data; and these data are transterred
from the main server 210 to the SQL server 220.

The control platform 230 1s a personal computer unit,
such as a desktop computer or a workstation, which 1s linked
to the SQL server 220 to allow the user to control the
operation of the AS/RS 10 through the SQL server 220.

The AS/RS server system of the mvention 200 1s charac-
terized by the use of the TCP/IP communication interface
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4

211 to directly link the main server 210 to the control
platiorm 230, allowing the commands and data 1ssued by the
control platform 230 to be transferred directly to the main
server 210, without having to be forwarded by the SQL
server 220 as 1n the case of the prior art. Besides, owing to
the use of the TCP/IP communication intertace 211 as data
exchange channel between the main server 210 and the
control plattorm 230, 1t allows the use of DCOM (Distrib-
uted Component Object Model) modules, which are widely
used 1n network-based windows operating systems, to con-
trol the data exchange among the main server 210, the SQL
server 220, and the control platform 230, without having to
use the more complex and costly QEODBC driver as in the
case of the prior art.

FIG. 3 1s a flow diagram showing the procedural steps
carried out by the AS/RS server system and method accord-
ing to the mvention. As shown, the first step S1 1s to perform
a command/data input procedure, wherein the control plat-
form 230 15 used to input commands and related data which
are then transferred directly via the TCP/IP communication
interface 211 to the main server 210.

In the next step S2, as the main server 210 receives the
user-issued commands and data from the control platform
230, 1t promptly performs the commanded operations 1n
response.

In the next step S3, the main server 210 fetches the related
inventory data from the AS/RS 10 and displays these data on
the monitor screen (not shown) of the main server 210. An
example of the data display 1s shown in FIG. 4A.

In the next step S4, the main server 210 stores the history
of the user-issued commands and related data from the
control platform 230 as well as the AS/RS operating status
data into the SQL server 220.

In the next step S35, the main server 210 sends related
AS/RS inventory management data to the control platform
230; and these data are then displayed on the monitor screen
(not shown) of the control plattorm 230 for the user to
review. An example of the data display 1s shown 1n FIG. 4B.

FIG. 4A shows an example of the user interface displayed
on the monitor screen (not shown) of the main server 210 by
the AS/RS server system and method according to the
invention; while FIG. 4B shows an example of the user
interface displayed on the monitor screen (not shown) of the
control platform 230.

Referring to FIG, 4A, 1n this user mterface displayed on
the main server 210, the reference numeral 3 indicates a data
field used to show the current operating status of the AS/RS
10, wherein the number “0” indicates, for example, that the
associated station has no pallet, whereas the number “1”
indicates that the associated station has one or more pallets.
In addition, the reference numeral 4 indicates a data field
used to show which control platform 230 is currently online
(1n the case of a plurality of control platforms are installed);
and the reference numeral 5 indicates a data mput field
which allows the main server 210 to receive command input
from the user and transiers the input command to the AS/RS
10.

Referring to FIG. 4B, 1n this user interface displayed on
the control platform 230, the reference numeral 3' indicates
a data field which shows the same information displayed on
the main server 210; 1.e., when the main server 210 recerves
AS/RS operating status data, it promptly transiers these data
in real-time synchronization to the control platform 230,
allowing the user at the control platform 230 to immediately
browse these data without having to wait until the main
server 210 refreshes the data stored 1n the SQL server 220 as
in the case of the prior ait. Besides, as the user at the control



Uus 7,051,081 B2

S

platform 230 selects commands on the mventory manage-
ment data table 30, a dialog box 300 will appear, asking
whether the user wants to delete the current station. Fur-
thermore, the reference numeral §' indicates a data input
fiecld which allows the control platform 230 to receive 5
command mput from the user and transiers the input com-
mand to the main server 210 to cause the main server 210 to
control the AS/RS 10 to operate accordingly.

Compared to the prior art, the AS/RS server system and
method according to the invention has the following advan- 10
tages.

First, the AS/RS server system and method according to
the mvention allows the utilization of DCOM (Distributed
Component Object Model) modules for control of the data
exchange among the, main server 210, the SQL server 220, 15
and the control platform 230, allowing the invention to be
implemented without the use of QEODBC dnivers, thereby
climinating the problems caused by the use of QEODBC
driver in the prior art.

Second, the AS/RS server system and method according 20
to the 1invention allows real-time synchronization in the data
transmission between the control platform 230 and the
AS/RS 10, thereby allowing the AS/RS operation to be more
cilicient than the prior art.

The mnvention has been described using exemplary pre- 25
ferred embodiments. However, 1t 1s to be understood that the
scope of the invention 1s not limited to the disclosed embodi-
ments. On the contrary, it 1s 1tended to cover various
modifications and similar arrangements. The scope of the
claims, therefore, should be accorded the broadest interpre- 30
tation so as to encompass all such modifications and similar
arrangements.

What 1s claimed 1s:

1. A server system for use with an automatic storage and
retrieval system to allow a user to perform AS/RS controls, 35
which comprises:

at least one control platform, which allows the user to
1ssue AS/RS commands and access related inventory
management data;

a main server, which 1s linked to the automatic storage and 40
retrieval system, for monitoring the automatic storage
and retrieval system and controlling the operation of
the automatic storage and retrieval system in accor-
dance with the user-issued commands and data from
the control platform; 45

an SQL server, which 1s linked to the main server, for
registering the history of user-issued commands to the
automatic storage and retrieval system and related
AS/RS operating status data;

a communication interface, which 1s connected between 50
the control platform and the main server, for perform-
ing direct data transier between the control platform
and the main server; and

a distributed component object model (DCOM) module
for controlling data exchange among the main server, 55
the SQL server, and the control platiorm;

wherein, due to control by the DCOM module, the data
exchange 1s effected without having to use a QEODBC
driver.

2. The server system of claim 1, wherein the communi- 60

cation interface 1s a TCP/IP commumnication interface.

3. The server system of claim 2, wherein the main server
1s capable of receiving user-input commands and data 1n
place of the control platform.

4. The server system of claim 1, wherein the communi- 65
cation mterface 1s a point-to-point multiplex communication
interface.
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5. The server system of claim 4, wherein the main server
1s capable of receiving user-input commands and data 1n
place of the control platform.

6. The server system of claim 1, wherein the main server
1s capable of receiving user-input commands and data 1n
place of the control platform.

7. The server system of claim 1, wherein data transmis-
s1on between the control platform and the automatic storage
and retrieval system 1s capable of real-time synchronization.

8. The server system of claim 7, wherein the communi-
cation interface 1s a TCP/IP communication interface.

9. The server system of claim 7, wherein the communi-
cation interface 1s a point-to-point multiplex communication
interface.

10. The server system of claim 7, wherein the main server
1s capable of receiving user-input commands and data 1n
place of the control platform.

11. The server system of claim 7, wherein the SQL server
1s not linked to the control platform.

12. A server method for use on an automatic storage and
retrieval system to allow a user to perform AS/RS controls,
which comprises the steps of:

linking a main server to the automatic storage and

retrieval system;

linking an SQL server to the control platform:;

connecting the main server by means of a communication
interface to the control platform;

recerving user-input commands and related data from the
control platform;

transierring the user-input commands and data from the
control platform via the communication interface to the
main server, causing the control platform to control the
automatic storage and retrieval system to operate 1n
accordance with the user-input commands and data;

displaying AS/RS operating status data on the control

platform;

registering the AS/RS operating status data into the SQL

Server;

transferring the AS/RS operating status data from the

main server to the control platform;

displaying the AS/RS operating status data on the control

platiorm; and
providing a distributed component object model (DCOM)
module to control data exchange among the main
server, the SQL server, and the control platform;

wherein, due to control by the DCOM module, the data
exchange 1s eflected without having to use a QEODBC
driver.

13. The server method of claim 12, wherein the commu-
nication interface 1s a TCP/IP commumnication interface.

14. The server method of claim 13, wherein the main
server 1s capable of receiving user-input commands and data
in place of the control platform.

15. The server method of claim 12, wherein the commu-
nication interface 1s a point-to-point multiplex communica-
tion interface.

16. The server method of claim 15, wherein the main
server 1s capable of receiving user-input commands and data
in place of the control platiform.

17. The server method of claim 12, wherein the main
server 1s capable of receiving user-input commands and data
in place of the control platiform.

18. The server method of claim 12, wherein data trans-
mission between the control platform and the automatic
storage and retrieval system 1s capable of real-time synchro-
nization.
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19. The server method of claim 18, wherein the commu- 21. The server method of claim 18, wherein the main
nication interface 1s a TCP/IP communication intertace. server 1s capable of receiving user-input commands and data
20. The server method of claim 18, wherein the commu- in place of the control platform.

nication interface 1s a point-to-point multiplex communica-
tion 1nterface. £ % % k¥
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